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(57) Abstract: 

PURPOSE: A semiconductor memory device 
comprising a specific time monitoring circuit is 
provided, which can control a specific time by 
monitoring the variation of the specific time by a 
process during a test. 

CONSTITUTION: The specific time monitoring circuit 
comprises a NAND gate(NA1), inverters and n delay 
circuits. Each delay circuit comprises four cascaded 
inverters. A delay circuit comprises four cascaded 

inverters, and a delay circuit comprises four] 

cascaded inverters. An input signal(IN) is inputted through one pad of a plurality of pads of the 
semiconductor memory device, and an output signal(OUT) is outputted through another pad. The NAND 
gate and the inverter output the input signal applied from a tester in response to a test control signal 
(PTEST) of high level. The delay circuits delay an output signal of the inverter by n times of a specific time 
(tSAC). The inverters output the output signal by delaying and buffering the output signals of n delay 
circuits. 
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(54) A|g aUEIg* a^M ?Ulg BSa MBBJ ga 



B g-ss Aia euEig a^« =?mt* &aa nisei sai sjHtmr. a sa= eii^maioii eh 

£13:011 SEBI-dH 111 El MohOt £j^EI= ilsM S^WI ^It!- iJ2 era as, S £!2 
tl^l gSKfl H^EIS ^'21 ^§ AIZJ-21 HH4^ AI3 AIZ>S 7hAIH, Sqtln d2i XISSIDI 

H211EB «km mmw\ ?h^°j *ii ass hihs asa *hi*ioi, s§oii cue m§ 

bHSi^l AI3 AlZJ-f £S*J-£S<W mg AIS23 21*1™ 2101 7feSlth 

JZ3 



are »aa wiaEi §xn ma 21 ^aiqiibj gsaoiD. 

S2^ genei &aa miaer sag qiqiei huhsj « aim°i a^aoia. 

E3§ s g-g2i BhaH'w.H£i sag ^§ aizi auEis assi tfArn°j asaoia. 

S4= E301I UEh^j SI.S2I SSSPI «t* EfoigaoiD. 

S5^ b arasi era a miaEi sag unyg gAiwig asaom. 

e ass Bi-aa mi a ei saoii a*!- 22s, eii^maioii sgoii 2j*t ^§ Ai^g huei 
ntKw g*HAi aizm zmv 4 ^ ^§ ai^ auEtn a^M ^ui*]- &a*ii wiaEi sxichi s- 

«■ 201 Q. 

SEH^J §^ yaa CHISEI Sa (SCRAM; synchronous dynamic random access memory device)^ Erll 

^MAIOII M^f AC KI-EHHIEH1 ^§^^1 SQ. 

0IS ©EKHIErsS AI2KHI ^£1^ ?t°^M, ^§ eSHHI. ^«A1 ^S|^2) AIZm °^A|?|A| =^h?1l 

at!", §^Ei2h ^ Al^^g M2! DfiaEISAI #e£IH SDRAMg 3?M-S Al^ijBJ ^a g^hOII 
CKh ^S ^a a^ e^FEIOi J\H °iD. 01 CHI [U-EK §^ AC nhEHHQS2J gO^IH °[ 

Q. 

m&M, flWM cu-Bh sse swkh &ca bsei sae ai^ramji *td&E agoii gtHAi §^ 

AC EFEfEHIEI-eOI ±™m E!"^A|?|AI SuhOl SIF^S S^^h ^SCK 

□EiLK saiBj e^aai ehisei sa= EII^MAKHI ^S|^ AC IEFEHHEI-Sb b^ai?iai s»hm sif^s 
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39£l= S^CHI AC IftEKM Emm 4= SJ= ^gOI aaQ. 

B gTS°J Eil^SAI.OII SSOil ^g AIZJ-BJ gag HUHSWOI ^g AIZW 2^ 4 

mm aizj- auyn asg ^Hiti- eraa misEi g-xig «sm=a aa. 

OtEHTg ^Sjg «B £ g-S^J ^g AI2- ELI El Si sl^g T Hlt!" "i-EEfll EHISBI S»& 

MAI CHI HI±S £!s(HI SBWJI M1HI Eg BSKM £jqEI = d2l Sit!" i!s gjq ^B, SI # 

?l £2: SSHM S^tl^ ^g AIZI-EJ 4g HH^BJ XI9 AlZhe Wil, £PI S^EI 

£ £!:§:« XiaSKN £91 H2Iiag *§>01 gqotfl ?|** ±g ^H4^J *il 31£! JlllXia asg ^Ul 
SKN, SgM AIZI-2J eag SUEIStfe 2g ^S^S 

OltK £31 MUS mot S ^SHJ ^g AlZj- EU-E1SI aSg ^Hlti" &E*!! DilSBI §x|g 

3*PI 2 CHI §BH^i DilSBI -S»g 03*13 U-glh 3TQ. 

£i= gEnsj Msa s«2i. get mm^ mmwh asasAi, PMosss!xi.±Eig(Pi, P2, P3)ni- 

NM0SSSHX|±E1g(N1, N2, N3)S £=71(10), 2!feflE1S(l1, 12, 13)3- NOTCH QIM(N0R1)S 7 

^ *87l(12). XI3aS(14), S °JbHE1g(l4, I5)S XI3 aS(16)S ^2EICH aO. 

E10)|A), gq bHffl »OliJS(PCLKWC)& E|E ^tSAIOil "S^'MSS El = tffiOIP-. 

El CHI UQti! aSEj g3tg fl'SffhS DSni- BD. 

»S S^5l(lQ)= EHDIM 3§ ^tSAICHI 'ohOraifflSl g«t HIH fllOid:£(PCLI<DQC)(HI gSthOI PMOSS 
ZHXI^Ei(PI)^ £E|2, NM0SSSX|:*Ei(N3p|- Z^\0\ C|±01IOIME|II #^^^1 'S^aiBS EIS!*!" 
Q. EIE gg ^tSAIOII 'S^'aiBSI gS| jfQ|AiH(PCLKDQC)CHI SEWKW PM0SM2HA|^Ei(P1)^h £ 
E|H, NM0SM2HAI^E1(N3)7h £ = EIOi ?l522j(VREF)m- g^£j:2(CL0CK)g HUaSKfl «q Aj3:(CL0CK)Ej 

aval 7isasr(VBEF)2i ai^aLi- 33 's^'aifflBi a^^M ^^m, m^^2kglock)2j aiaoi 

7|^2^(VREF)B| ai^SD 'mOi ai^HJ ^^aisM Bfat^Q". 1^ ^^l(12)~ KB 

g^i(io)2j m^tt&yt 'sroraiaois '^^-aia^ ^$1 ^^w, 'moraiBwiAi "s^'hibs 
soi^i-s *s?'aiBtniAi '§roraiBs aoi§hs iisi sfgjH, siwEigcn, 12, i3>si A12 ai-&& 

El (HI UE^ gq LHIH^ g& LHffl Xil CH >5J S: ( PCLKDQC)Ofl sS^IOl eiWIOIgEIH-, g^d2:(CL0CK)?h " 

s^'aiBMAi 'shor'arBs soiufs 's^'biwmai "storaBs aoia m \z, 13)21 

AI3 A|^°^ XI 3=! ^ 'S? *ai : B£ £0151-= XllOldS:(PGLKD0)g ffl"4St!"U-. 

&Ea miasi- sag eie aasia as ^lh p^h »9M3754esi Eig 

5^1 Hi-sch. 

E2^ gEH°J B!-Eai WISEI §*|2l QI0IE1 ^^bHl°J ^AIDj|2J aSESAi, CMOSS* 7IOI'Eg(C1, 
C2), S!bflE1(l6), 2!d|Eia.(l7, IB)S ^SS EHxl (18), e!tflE1S(l9, 110, I1I)£ ?gg B^S 5! XI 3 
as (20), °]bf1Eig(l12, I1.3)StSS BHH-(22), SI °JbiE1g(l14, 1 15)S ?SS XI3 aS(24), PMOS 
S.?H,XI^E1(P4), 9 NM0SS?HXI^E1(N4)S tSEI-01' 2iEh, 

E2Q1I L|€m 0 SS| g^g ^S^hS QsHh BQ, 

CMOSS^ 71|0ISg(ei, C2)^ '5|0l'ai.B2| XilOlA!H(PCLK0Q)0il gg^hOl H|OIH«r(D0, D0B)g S^Q. 
EH.x|(18).fe CMDSa* 71I0|S(C1)°J i^AiHf S^J-H ffl«IL^. S Xiai|S(20)= EHxl(18)°J 

a^^jsg ^25ni xiamoi s^sa. eh-«(22)& chosa^ 7nois(e2)°j m^^m s^oin a-aw 
d. xia'as(24)^ ehxK22)^ fq^Hi xiatra. pmgss?hxi^ei(P4)= 's^'aia^ era ^ xia 

as (20)2| a^iJsQil S-EBIOI ^WraiBS) QIOIEI g^d!2(0Q)g ^^Q. NM0SM2HX|^E1(W)^ • 

*wraiB2i &a §y xiaas(24)°j g§si!soii sgeioi 's^'aiB^j eiioie+ gq^s(DQ)g 

fe^y ^01 ?g§ geHSj ui-El EHIEEI g-fl^j EII^EI^ EH^SAIDII ^g A|^(tSAC)g ^g^h^l 
«*KH g^ bfllHS a^fflfe g^ ds(ClHCK)2i ^ a^is^Ei Ell 01 El tHfflg gStOI HOI 
Ei-(DQ)7K W4!W?I Al^fe AlgJ^AIBJ Al^g ^§5ffl| SQ. 

HEHA1 , Eil^EI^ =gS AI2J-0I ^™^2| ^g AI^(tSAC) g?|LHCHI i^Eia g^a .^^S eE^IH, 

g?ig aoiua ^^a 3hs ^e^w sck 

01 a?M, glfg EIHCHB- 4 »H0| 2i^HS &x|£J 4gOI ^EMI siE^ gfllSOl SiSiEK 
g g. g p| DiiSEI &t;|°J ^g A|^^ ELIE1S asg AC iEFEt-DD EhSS AIZKtSAC)g ^Suh 

= s^g oils goi ^sma ^q. 

E3g b E h 32j nasi s-asi mg Ara eueis assi saiwisj asasAi. 

MANBTIOIS-(NAI), St«E1g(l16, 125, 126), g n^H^I Xia flSg(30-1 30-n)^S t^EIO] 2iEh. 

n^H^i xia asg 4?h^j a^s awEigs ^eidi, e3mis [Hi^^s ^ ^h^i xia a 

Sl(30-1, 30-n)°^g UOa SOIO. 

xia as(3o-i)^ 4?H2i aia atHEig(ii9, 120, 121, 1225s ^eioi as, xia as(3o-n) 
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= 4JH21 S3S SHEI»(I21, 122, 123, 124)3 =?£^\0] HQ. 

3dlH, £3011 Ai £!s:(IN)= DilSBI §-fl2J ^4=7H2j HHEM£2j ^rhLh^J MSg e^hOj SJ^ 

an, m^ ^J2(out)^ s^aisi hhem^^ qs «msi eh si sskh §qsD. 

MANEWI0IM(NA1)ffl-2!UIH(.l16)& 'mOI Eil^M MD\ £!]z(PTEST)01l SBS-KM EH±Ei3^Ei 3^EI 

= ^ i!H(IN)l •WQ. nJH21 XI 3 a3»(30-1 30-n) *H|#S| m§ AlZKtSAOE!" 

^2J XI 3- AIZm ^XIE^ fl.71IE|.0| 21Q. nJH2] XI 3 5|3M(30-1 30-n)£ 3H1E1(I16)2] 

21 AI2J-(tSAC)2J nHH3 Xi3*!Q. °ibfiE1M(l25, I26)S n ;?H2J XI 3 5l3S(30-1 30-n)2] 

t^>M2i xi-asm Mama g^i!2(ouT)M arseo-. 

^, E1I^Ei~ EH^HAIW BJSH DIIHEI §«2| SHJ-2J IIHE1 #5h01 6!S(I-N)* °i^l*!0. 
3, SJSfil Oil 5 El g*|& ChE fiHJ2| 1EM SottH £!3:(0UT)g Eil^Ei^ *q*fQ. EI£E1 = S 
<M AJ2(IN)^ 371- AISCHIA1 #q <y±(0UT)2Tir« A|gD|-X|2J XI 3- AlZtM s*3*JQ. 0IEIH , ^§E|^ 
XI 3 AIZKHIA1 NAND7«0I-3(NA1)2I- 2!tHE1M(M6, 125, 126)011 Sit* XI 3 AIZ!"s HIHS •§ AI3(tSAC)2| 
nHHHJ AiaOl S Eh CD-EM , 01 AlZJ-g n^3 U^3 §§011 2|£i- ^§ AI2t(tSAC)2) BSCT- »£+SCh 
3S OlUfl fltfB m§ AIZTOI ±B|-#2| AIZKtSAC)MQ 1^33 AiiOi^2:(PGLJ(DQ)^ g-yg fe*3 
EIJ1, J^EIS fl|01£)2(PCLKOQ)2] g"4Sfi UBI-3711 o|i 4^3 BO. 

E4= £3011 LhEhtf 0321 gSW ggaPI EH3ISS3AL Eil^MAIOil EII^M AiS(PTEST)7l- '3 

^'eibmai "sroi:a«is soian. eii^ei^ei ejsai oiisei g-s-s ses^ ^ tisdNpi- °i 

7KI3, AliKTDSTS XI 3 El 01 gq flSOJUn^BJEfl (HISEI S"X|3^Ei EU^E13 

a. ghu, Aizranssj-a nandtiioimcnadef stflEigaie, 125, 126)011 21*1 xis Aizm ras ^§ 

A|^(tSAC)2J nHH2] AI20I E|H, 01 Aiag n^3 U±fS A|&(tSAC)0| SEh *l#£! 

AISKtSACjm ^#2] AIZKtSAC)e HUMfOI- H0ld£<PCLKDQ)2| Alg^ BQ. 

£5^ B ^ K S2J DBS-El S»2J #q bHfflBJ ^A|(fl|2J fflSESM- SI (HI LfEhtf 1^1 BHH2J XI 

9 S|S(14)SI XIS S|€(16)A|€|0| S^M(FK F2, F3, F4), X1t> h M(RU R2), S ?H1 A|EiM(C1 , C2)^ 
XI9 ^l^(42)M □ ^HIWOl ^EIOI SiEK 3EIH; SKHI UEI-a M^l fcf1ffl2J XI3 5lS(14)2J 

xis Aisa- xi g ti3#(4o, 42)011 sj& # xis Aiaoi §^sw ^eich s^ck 

SI 2f S5CHI UEm 1^ bHEl^ A|s:(CL0GK)2J AIS^^^EI «|0| Aj2(PCLKDQ)?|- S«EI 

^i^xi2i Aizi-oi A13 ^mch 

S301I L[EM m$.m Ol^hOt EH^EKHI 2J^HA1 SS01I 2|tf »S A|^(tSAC)2j SUEiSEIS, XI 

3 si 3 (42)2J S^M ^H^CHI 2J^HAi ±^£J"2J ^§ AIZKtSAC)^3 ZE^^fe SOI ^l-^ShEK 

□ho.^ TjAi-Sj mg AIZ]"0l ^2J m§ AIZ]"(tSAC)SQ HE^S XHICH <M s: (PCLKDQ)^J ^ AISM 

0^ ^Q. 01 S^OIIzr ^^M(F3, F4)# aa«m, S£g(F1, F2)# SH^hXI ^011 2|flA| XI 3 

£13(42)011 21^ XI 3 AlZie 712) 0^3 4 SiCK 

3 E|H, XI3A|?P1M 2^01!^ S^M(F1, F2)lh ^^M(F3, F4)g ai^W ^UmXI &g 

Oil 21tHA1 XI 3 AI^M 5^^" 4^ SiEK S2g(F1, F2, F3, F4)M ^H^f3 X1^M(RK R2)01l 

2it»- xi3 Mitm ?mn eb, s^m(fk f4)m asspii aa xitK-Rnai- jhihaiekcdoii sj» xis 
m^w ymn aa. szsscfi, F2, f3, F4)2j 5Sum anohxi sr^oii sjaiai xig ai^i q 

STfrh^fl i^&fe SOI 7feBhEh. 

^, ^a*]- HhSh ^ ^S^3 711^3 ^§ Al Zj-II- ^SJiAi.oj Eg AlZKtSAC)^ HUSt^CHI 2J^HA1 ICHi! 
2(PCLK0Q)2J ^ A|ge i^*^3^1 ±S|^2J AIZ.KtSAC)H3 i^§|-= SOI 7h^o^, 

^ICHlAi^ H S"S2j H^ti" ^AIOIIM §-£tKM gSoraXIS^, ^HS" 7|# g0^21 ^^^j &SXh^ 
7I2J g^oj goiQii 7 1 ei "-^21 Ah£- ^ S^^3^E1 91CHUXI ^ ^^t LH CHI Ai B ^Si 
QgSMI 4=§ SI SSAia 4= Si MM OlflW 4^ SOI El- . 

B ^ h S2J ^§ Al^ SLIE1H SI3M ^U|^ Oil S El S"^l^ ^§011 2J^ AI^2J St^M S 

UE1H§^ S§W 2Jt»-^§ AIZ^2J SthM Tll^hll, B1It121 XI 3 MZm i^^3^ ±^^2J 
Al^^ ^^sh^ SOI 71-^hEK CDEI-Ai , S"X|2J ^HOI ^SEK 

St!-, Eil±E12j SSTS^I- ^ S^QIIS IHI.SEI 5WI.LH-M AIZI" SUE1S t!3# 7HI*I- 

01 SSCHI 2J*h i§ Aia2| SthM SUEiaW 4^ SiCK 

1. Ell ±3 Al (HI Eil±3 A|H01I SB*>0I WI11S1 guhCfl S^EI= S^S^I ?l^ t>2 

4^B; S! 

^71 i!2 gj^ ^Bl l^ra S^EI^ AIZJ-2J ±§ HH^2J XI 3 AIZMI SE.i 4^1 

El^ i!2f XI3ol-OI ^71 ^121 EM W^ra m^tt?\ M 1X13 t!3M ^HIulOI, 

SgOII CDg 4^1 mg Al^2| §^AIS SLIEiD^ SM fS£S ^fe D1ISEI §x|2J 

gg ^sl- SLIE1H Eil^M g-g . 

2. fllVOI SiOiAl, £91 E1l±3A|0il fe^l ±§ ?H^>2J 3J1 31^J XII 1X13 SI32J XIS AI2J- 
m m%Zm* &?\ XI 3 AlZJg ±§4=3 UVCHA1 SSOII CDE &?\ AIZi-2J gthM Tll^h^ SM 
^S^3 5fe e^SSI 01ISEI §-S2| ^§ AIZJ- SLIEIH sl3. 
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ig£^ »aa hsbi s»2j us Aizh auEis as. 

4. 13SMHI 2J0IA1, #71 «§- il£ 
HlinES* H2kEAK)IOI 31 BBS £g ?H^3 7$&; 

#?\ ±% ?H42i x\%mw sb ssa ^§ th^ a 

#71 ?H**J JOT«2I SlgS S #71 Sii2h:E2}- fitDQaSTAIOIOI *!1 SSS ^§ ?H^*I »2S 
?Hi8A|£11 ?H|«I0L 

»:7i «*s assuL aB*ra &soi 21*14 #71 ng aoi sum- a# ns££ *e ng ai 
zi- auaa ass ?Hitr e.«a 0112a s«. 
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